We present a randomized incremental algorithm for computing a single face in an arrangement of n line segments in the plane that is fairly simple to implement. The expected running time of the algorithm is O (na(n) log n). 
Introduction
In this paper we consider the following problem. Let S={sl, sz, ..., Sn } be a collection of n line segments in the plane, and let p be a point not lying on any of the segments. We wish to compute the face that contains p in the arrangement A of S. This problem arises in many applications, such as in motion planning [7] . It has been shown in [7, 10] that the combinatorial complexity of such a single face is O(mY(n)), where a(n) is the inverse Ackermann function. This bound was shown in [12] to be tight in the worst case; aa a matter of fact, the construction in [12] gives a set S of n line segments whose lower envelope has complexity O(ncr(n) ). Another special case is when S is a collection of rays.
A recent paper [1] shows that the complexity of a single face in this case is O(n) and that the face can be constructed in time O(n log n). Both these algorithms are deterministic. Such a situation is shown in Figure  7 .
Recall that the main data structures used in our algorithm are a linear array, a union-find structure, and a dag. 
